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can be tuned ,to respond only to waves of exactly one frequency.
There will exist a wide range of frequency on either side of the
point of maximum sensitiveness, for which a gradually diminish-
ing response will be obtained (just as shown in fig. 68).
From the purely physical side the theory has much to
recommend it. It has been demonstrated that by mixture of
these three colours one can actually reproduce practically all
the known tints, and advantage of this fact has been taken
in the so-called " three-colour processes" used in lithographing
and in colour-photography. It is therefore a convenient method
of regarding colour-mixture. On the other hand, there are
certain phenomena which suggest that the theory is not a
complete statement of the facts. For example, it appears that
the statement that any colour can be matched in this way is not
rigidly true, and that the exact colour to be selected for the
blue-violet is not certain; in some cases a genuine blue, in others
a colour more closely approaching violet,, is said to be necessary.
Again, one essential consequence of the theory would appear to
be that light and colour are inseparable. Yet it is known that
even the normal eye loses at weak illuminations the power of
distinguishing colours, while still able to see light; and it has
been shown that this effect is connected with physiological
peculiarities of the retina which have not been taken into
account by the Young theory.
Like most theories of colour-vision, the Young theory finds
itself in difficulties when applied to explain colour-blindness
Such cases were formerly explained on the assumption that one
of the three primary sensations was either weak or absent.
Some people who habitually confused reds with black, for
example, were termed " red-blind," others " green-blind," and so
on. Some interesting experiments conducted by Prof. Burch
seem to have been in good accord with this idea.1 By focussing
a strong coloured light on the retina, so as to fatigue that
sensation, he produced temporary colour-blindness. For example,
after the eye had been exposed to very powerful red light, red
objects appeared dead black.
But it is evident that colour-blindness may be of a more
complicated character, and many cases have occurred, which
appear to have been inexplicable on the basis of the Young
theory alone.
For example, cases seem to be known in which the power of
1 Proc. Roy. Soc. of London, 1898.